Abstract
times higher than that of the mutant strain, but RIB production was 10-fold less in the wild 167 type strain compared to the mutant (Fig. 1A) . RIB production by A. gossypii has been 168 reported to start at the end of the growth phase linked to sporulation in wild type cells (30). In 169 contrast, RIB production of the mutant strain was found to begin at the beginning of 170 exponential growth. In addition, the concentration of lactate (LAC) in the mutant strain was
171
significantly increased compared to the wild type strain (Fig. 1B) .
172
Production of RIB as a product and LAC as a by-product was measured and correlated
173
with the amount of GLC consumed. and 2.9 times higher in the mutant strain than in the wild type strain. In contrast, the alpha- (Tables 2 and 3) were calculated for construction of related metabolic flux models.
192
RIB is produced by A. gossypii cells cultured on medium containing vegetable oil as a
193
sole carbon source through the -oxidation pathway, the glyoxylate cycle, the TCA cycle,
194
gluconeogenesis, the pentose phosphate pathway (PPP), the purine synthesis pathway (PSP),
195
and the RIB synthesis pathway (1, 31) . In contrast, when GLC is used as a carbon source,
196
RIB is produced through glycolysis (the Embden-Meyerhof-Parnas pathway, EMP), the PPP,
197
the PSP, and the RIB synthesis pathway. In this study, the metabolic model for growth of A.
198
gossypii on GLC minimal medium was constructed. In this model, the -oxidation pathway,
199
glyoxylate cycle, and other pathways were omitted due to the use of GLC as a carbon source. 
Metabolite Overall reaction
Glucose 6-phosphate (G6P)
V1-V9-V14-V46=0
Fructose 6-phosphate (F6P)
V8-V9+V17-V18+V19=0
Pentose 5-phosphate (P5P)
V14-V19-V47-2V15+2V16-V20=0
Erythrose 4-phosphate (E4P)
V17-V18-V19-V48=0
Sedoheptulose 7-phosphate (S7P)
V15-V16-V17+V18=0
Glyceraldehyde 3-phophate (GAP)
V9+V10-V11+V15-V16-V17+V18-V49=0
Glycerate 3-phosphate (G3P)
V11-V12-V20-V21=0
Phophoenol-pyruvate (PEP)
V12-V13-V50=0
Pyruvate cyt (PYRcyt)
V13-V31-V34-V40-V41-V45=0
Pyruvate mit (PYRmit) V33-V25+V30=0
Oxaloacetate mit (OAAmit)
V29-V26+V32=0
Oxaloacetate cyt (OAAcyt)
V3-V4-V6+V31-V32-V55=0
Guanosine triphosphate (GTP) V20-V24=0 Glucose uptake
Asparagin, threonine and glycine metabolism
Pentose phosphate pathway
Transport reactions cytosol-mitochondria
Formation of AcCoA in the cytosol 
